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Abstract 
 
This study constitutes an attempt to investigate the relationship between debt-to equity ratio and 
firm’s profitability, taking into consideration the level of firms’ investment and the degree of mar-
ket power.  The study uses panel data for various industries, covering the period 1995-96.  The 
main conclusions of our study are: a) firms which prefer to finance their investment activities 
through self-finance are more profitable than firms which finance investment through borrowed 
capital; b) firms prefer competing with each other than cooperating; c) firms use their investment 
in fixed assets as a strategic variable to affect profitability.  
 
 
1. Introduction  
  
he structure-conduct-performance paradigm has played a very important role in studying the determinants 
of firms‟ performance (Bain, 1956).  Most empirical studies on that area concentrated on the explanation 
of performance across industries by regressing profitability on structural and conduct variables at the in-
dustry level (Collins and Preston, 1969).  Industry level data were used mainly because they are easily 
available.  As the definition of industry is not satisfactory, there has been a shift of emphasis from industry to firm 
for the analysis of the structure-performance relationship (Shepherd, 1972).  Nowadays, the structure-conduct-
performance relationship is tested by the panel data method because its results take into consideration structural 
change as well as cyclical fluctuations (Domowitz et. al., 1986). 
 
Few studies have used financial indices as independent variables (Hall and Weiss 1967, Gale 1972, Hurdle 
1974, Oustapassidis 1998), in order to explain differences in firms‟ profit margins.  Most of the studies have concen-
trated on issues such as R&D policies, advertising, economies of scale, e.t.c., to explain differences in price-cost 
margins ( Clarke1984, Connolly et. al 1984, Conyon et. al. 1991, Frangouli 1999, Gisser 1991, Martin 1979, Pagou-
latos et. al. 1981).  Financial factors may be considered as strategic conduct variables because they affect the cost of 
capital and thus the firm‟s performance.  To measure dimensions of capital structure and uncertainty the relevant 
studies have used the debt-to-equity ratio, equity capital to total assets ratio, own capital to fixed assets ratio or fixed 
capital to total capital ratio.  The relationship of financial factors and firms‟ profitability, in not always clear-cut.  
This relationship has been proved either positive or negative (Hall and Weiss 1967, Gale 1972, Hurdle 1974, 
Shepherd 1994, Oustapassidis 1998.) 
 
 The present study tries to investigate the relationship between debt-to-equity ratio and firm‟s profitability 
by taking into consideration the level of firm‟s investment and the degree of market power.  The use of borrowed 
capital increases the level of investment undertaken by the firm without causing any additional cost for firm‟s 
owners other than interest expenses.  This increases the return of invested capital by owners.  However, borrowed 
capital increases the risk for the firms as well as for owners, because borrowed capital creates fixed expenses (i.e.  
interest), thus a minimum profit level is necessary for financing the level of interest.  The study uses panel data on 
firms from various industries (53 firms), and covers the period 1995-96. 
__________ 
Readers with comments or questions are encouraged to contact the authors via email. 
2. Analytical Framework and Variables 
 
The monopolist‟s degree of market power is, 
T 
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Equation 1  (p – mc ) / p = 1 / e 
 
where, p is the price for the product, mc is the marginal cost and e is the price elasticity of demand.  In the case of 
constant returns to scale, marginal cost is equal to average cost (ac) where, 
 
Equation 2 ac = ( wL + λ pk K) / q     
 
The term wL stands for labor cost, the term λ pk K is the rental cost of capital, λ is the rental cost per 
drachma‟s worth, of capital assets and includes the normal rate of return on investment.  The term pk is the purchase 
price of capital and q is the level of output.  From equation (1) and (2) the equation (3) is derived. 
 
Equation 3 (p q – w L ) / p q = 1 / e +  λ pk K / p q  
 
By assuming a linear relationship between market concentration and market power, then we have a version 
of equation (3), (Hay and Morris 1991, Martin, 1994), which can be estimated with firm level data.  The linear ver-
sion has the following form: 
 
Equation 4 PM it = a0 + a1 CRt + a2 Fit + a3 Iit +ut     
 
The term PM refers to firms‟ profit margin, the term CR is the four-firm concentration ratio and is an index 
of the market power.  The term F refers to the debt-to-equity ratio and is a measure of the financial structure of the 
firm.  The term I stands for the firms‟ investment level and controls for the effectiveness of capital.  In this way the 
terms F and I are proxies for the term λpkK.  
 
The data cover firms from various industries (i.e. capital goods industries and consumer goods industries).  
The term PM has been calculated as the profits to sales ratio and is a proxy for firm‟s profitability.  The relevant data 
were obtained from balance sheets (published information).  The four-firm concentration ratio has been calculated as 
the ratio of four-firm sales to total industry sales.  The relevant concentration ratio refers to the industry that each 
particular firm is operating.  The term F refers to debt-to-equity ratio.  The relevant data were obtained from balance 
sheets (published data).  The firms included in our sample have debt-to equity ratios that range from low levels to 
very high levels, that is the sample is not biased as far as debt-to-equity ratio is concerned.  The term I refers to in-
vestment level undertaken by each particular firm in the period covered by the study.  The relevant data were ob-
tained from the firms included in the sample.  The level of investment undertaken refers to fixed assets.  
 
The intertemporal variation of profits measures uncertainty, as owners and shareholders are not able to 
forecast profit rates.  Therefore, if a higher debt-to-equity ratio shows greater uncertainty then, higher risk may lead 
to high profit margin.  However, the use of borrowed capital may increase the level of investment that a firm is able 
to undertake, without any additional cost for the owners.  At the same time it increases firms‟ and owners‟ risk due 
to interest expenses.  Therefore, a minimum profit is required to cover interest expenses. 
 
The sign of the coefficient a2 may not be expected a priori.  Some empirical studies found a positive rela-
tionship whereas other studies found a negative one.  A positive sign means an effective use of borrowed capital.  A 
negative sign means either that the cost of borrowed capital is higher than its benefit from the investment, or that 
firms financed by retained profits are more profitable than those financed by borrowed capital. 
 
The sign of the coefficient a1 is expected either positive or negative.  A positive sign means that firms pre-
fer to cooperate whereas a negative sign means that firms prefer to compete with each other.  The sign of the coeffi-
cient a3 is expected to be positive.  Firms undertake various investment programs.  Their investment programs may 
be classified in three main categories: i.e investment in fixed assets, investment in R&D and market investment.  In-
dustrial organization theory considers all these categories of investment as firms‟ strategic variables, that is firms 
undertake various investment plans in order to confront actual and mainly potential competition.  In this way the im-
pact of investment on firms‟ monopoly power is expected to be positive. 
 
We have estimated equation (4) by the panel data method to obtain the estimates of the parameters of the 
total model (pooled model), the fixed effect model and the random effect model.  The total model assumes a single 
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slope coefficient and a single intercept for all cross-section units, which means that the intercepts and the slope do 
not vary over cross-section units.  The fixed effect model assumes a common slope but each cross-section unit has 
its own intercept, which implies that the intercepts vary over cross-section units.  The random effect model (variance 
components) assumes a common slope, but the intercepts (ai) are drawn from a common distribution with mean α 
and variance σα
2
. 
 
In the random effect model, the intercept terms are treated as random rather than fixed and they are inde-
pendent both of the residuals and mutually.  Since the variance components estimates (random effect) are inconsis-
tent when the individual intercepts are correlated with the independent variables, a Hausman test statistic is com-
puted to test the correlation.  The panel data procedure computes also the F-test for the hypothesis that the slope 
coefficients are equal. 
 
3. Results 
 
The following table presents the estimation results.  We have reported the results for all models (total mod-
el, fixed effect model and the random effect model).  We are aware of the fact that we have few time series data.  
This restricts considerably the dynamic character of the model.  
 
Table 1 
 
 Total model Fixed effect model Random  effect model 
a0 38.4523 
(5.9526) 
----------- 39.1845 
(5.2521) 
a1 -0.31994 
(-2.6737) 
-1.04272 
(1.6694) 
-0.3316 
(-2.3965) 
a2 -0.28265 
(-4.5350) 
-0.42262 
(1.4700) 
-0.2862 
(-4.0039) 
a3 0.02880 
(2.0097) 
0.02939 
(1.6825) 
0.02852 
(1.7186) 
R2 0.21 0.75 0.21 
n 106 106 106 
SER 12.78 10.20 12.67 
SER = standard error of the regression 
n= number of observations 
t values in parentheses 
 
The reported results indicate a negative and statistically significant relationship between concentration ratio 
and profit margin.  The negative sign suggests that firms prefer to compete rather than to cooperate with each other. 
Nevertheless, concentration proved an important element for firms‟ profitability.  There is also a negative and statis-
tically significant relationship between debt-to-equity ratio and profit margin.  The negative sign indicates that either 
the cost of borrowed capital is higher than its benefit from investment, or that firms financed by retained profits are 
more profitable than those financed by borrowed capital.  However if we consider the signs of both a2 and a3 we 
suggest that firms preferring self-finance are more profitable than firms, which prefer borrowed capital.  The nega-
tive relationship between the financial variable and the profit margin is in line with the results of Baker (1973), Hur-
dle (1974) and Oustapassidis (1998).  The relationship between investment and profit margin is positive and statisti-
cally significant.  This means that there is an effective use of capital. 
 
 
4. Conclusions 
 
Financial structure is a very important element for firms‟ profitability.  Firms may use their debt-to-equity 
ratio to affect profitability.  Some firms choose a high debt-to-equity ratio, whereas others prefer to choose a lower 
one.  The successful selection and use of the debt-to-equity ratio is one of the key elements of the firms‟ financial 
strategy.  Most of the studies undertaken to examine the impact of financial indices on firms‟ profitability have used 
industry level data.  Studies, which have used various financial indices to capture the financial structure, found ei-
ther a positive or a negative impact on firms‟ profitability.  We have used firm level data from various industries and 
we have found a strong negative impact of the debt-to-equity ratio on firms‟ profitability.  Generally, this means that 
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either the cost of borrowed capital is higher than the benefit from investment or that firms which prefer to finance 
their investment activities through self-finance are more profitable than firms which finance investment by borrowed 
capital.  In our study we may say that the firms that finance their investment activities by retained profits, are more 
profitable than those that finance their activities through borrowed capital.  We also found a negative and statistical-
ly significant impact of concentration on firms‟ profitability, which means that although firms take into considera-
tion their interdependence they prefer to compete with each other than to cooperate.  
 
5. Suggestions for Future Research 
 
The research could be continued with a sample continuing small and big industrial companies in order to 
identify if exist a difference in the use of the financial variable according to the size of the companies.   
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